Abstract: Radon concentration variation has been monitored since 2009 in the artificial gallery of the Sopronbánfalva Geodynamic Observatory, Hungary. In the observatory, the radon concentration is extremely high, 100 -600 kBq m-3 in summer and some kBq m-3 in winter. The relationships between radon concentration, temperature and barometric pressure were separately investigated in the summer and winter months by Fast Fourier Transform, Principal Component Analysis, Multivariable Regression and Partial Least Square analyses in different frequency bands. It was revealed that the long-period radon concentration variation is mainly governed by the temperature (20 kBq m-1 °C-1) both in summer and winter. The regression coefficients between long-period radon concentration and barometric pressure are -1.5 KBq m-3 hPa-1 in the summer and 5 KBq m-3 hPa-1 in the winter months. In the 0.072-0.48 cpd frequency band the effect of the temperature is about -1 kBq m-3 °C-1 and that of the barometric pressure is -5 KBq m-3 hPa-1 in summer and -0.5 KBq m-3 hPa-1 in winter. In the high frequency range (> 0.48 cpd) all regression coefficients are one order of magnitude smaller than in the range of 0.072-0.48 cpd. Fast Fourier Transform of the radon concentration, temperature and barometric pressure time series revealed S1, K1, P1, S2, K2, M2 tidal constituents in the data and week O1 components in the radon concentration and barometric pressure series. A detailed tidal analysis, however, showed that the radon tidal components are not directly driven by the gravitational force but rather by solar radiation and barometric tide. Principal Component Analysis of the raw data was performed to investigate the yearly, summer and winter variability of the radon concentration, temperature and barometric pressure. In the summer and winter periods the variability does not change. The higher variability of the radon concentration compared to the variability of the temperature and the barometric pressure shows that besides the temperature and barometric pressure variations other agents, e.g. natural ventilation of the observatory, wind, etc. also play an important role in the radon concentration variation. Sopronbánfalva Geodynamic Observatory, Hungary. In the observatory, the radon 7 concentration is extremely high, 100 -600 kBq m -3 in summer and some kBq m -3 in winter.
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The relationships between radon concentration, temperature and barometric pressure were than 0.5 ºC and 0.05 ºC, respectively. The relative humidity is 90% and it is nearly constant. 
Methods

110
In addition to the radon concentration, the inner and outer temperature and barometric 111 pressure were also measured hourly. Radon concentration, outer temperature and outer air 112 pressure data were subjected to data processing, as the inner temperature was constant (10.4 113 ºC) and the inner and outer barometric pressures did not differ significantly. 
Data processing
115
In addition to analysing raw data, the measured data (radon concentration, temperature and 
127
ETERNA 3.4 program package (Wenzel, 1996) was used for the calculation of the theoretical 128 tidal potential and tidal evaluation of data. wave, while at the other location the wave was not detected and in consequence they assumed 183 that the detected S1 and S2 waves are due to the effects of temperature and air pressure.
184
Friederich and Wilhelm (1985) investigated the solar radiation effects on Earth tide 185 measurements. Similarly to us, they found that the solar radiation effect is considerable in the 186 S1, K1 diurnal frequencies while this effect is diminished by a factor of ten in the semidiurnal 187 S2, K2 frequencies, so it can be neglected. At the SGO S2 is diminished by a factor of six and
188
K2 by a factor of two. In the radon concentration the S1 amplitude is high but within the To study the long-period behaviour of radon concentration, the data were filtered by an seasonal strain variation is not plotted because it's course is similar to the temperature curve.
255
The observatory is sensitive to air pressure variations due to the atmospheric loading on the 
257
It can be inferred that the long-period radon concentration is governed by the rock 258 temperature due to thermal expansion of the pores, interstices, cracks of the rock (e.g. 
Conclusions
265
The five-year simultaneous data record reveals a complex relationship between, temperature, 266 air pressure and radon concentration data. The most apparent characteristic of the radon 267 emanation potential at the measurement site is its quite different behaviour in the winter and 268 summer. In the summer months the concentration is between 100 and 600 kBq m -3 , while in 269 the winter months the radon concentration drops to some kBq m -3 . Natural ventilation due to 270 the temperature variation is mainly responsible for this high concentration differences.
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